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.SPECIFICATION 



Process for treating pharmaceutical dosage forms 

5 Recently, owing to stringent government regulations and the safety hazards associated with the use of 5 

organic solvents in coating systems for dosage forms, emphasis has shifted from solvent-based to water- 
abased coating formulations. New polymeric dispersions have been developed and intensive research is 
.... * ^being conducted to maximize the uses of water dispersible colloidal particles. However, these aqueous 

i 'f"^ formulations have generally exhibited shortcomings during the coating process. 

10 0n e major problem is the tackiness which occurs during the curing of polymeric coatings. Although 10 
elevated temperatures are required to drive off water rapidly and deposit a film on the product, usually 
* •■i^j&^lQrifrtte temperatures (30° - 50°) are employed in order to avoid the tackiness that has been frequently 
*" " : * ^observed. Once the product is coated, the deposited film requires treatment at lower temperatures for 
extended periods of time to fully coalesce the polymer beads and ensure a continuous film. If elevated 
15 temperatures are employed, coalescence time may be shortened and reproducible release profiles 15 
achieved. However, the film usually becomes tacky and makes product handling difficult. 
- According to the present invention, there is provided a process for treating a pharmaceutical dosage 
- form, comprising the steps of: 
'7 "25S?^ WB (D coating a drug-containing substrate with a sustained release formulation, and 
• ^ 20 (2) coating the product of step (1) with a water-soluble overcoat. 20 
The present invention provides a process that substantially reduces or eliminates the tackiness prob- 
lem, and significantly reduces the curing time for coatings from days down to minutes or hours. In ac- 
«• :^ii, t #.cordance with the present Invention, the product is first coated under suitable conditions using the 

appropriate sustained release formulation, followed, preferably immediately, by the provision of a water- 
25 soluble overcoat, for instance by spraying; thereafter the product temperature is elevated to the desired 25 
level. The process is continued until complete coalescence of the film is attained. 

The optimum temperature and time to be used will depend upon the type of formulation, coating level 
and the type of polymeric dispersion. The overcoat is composed of a single agent or a combination con- 
... : talning one or more water-soluble, natural or synthetic polymers such a cellulosic derivatives, and poly- 
** i **^f30 J ethylene glycols. Pharmaceutically acceptable additives, such as talc or kaolin, may be added to the 30 
overcoat formulation to help reduce tackiness while the overcoat is applied. 

In one preferred embodiment, drug pellets are coated with a sustained-release composition which con- 
tains ethyl cellulose, triethyl citrate, kaolin and water. The coated pellets are then heated to temperatures 
*~ of the order of from 30°C to 70°C for a period of from 1 5 minutes to 3 hours. 

35 An overcoat formulation containing hydroxypropyl methyl cellulose, polyethylene glycol, talc and water 35 
is then applied to the pellets. The over-coated pellets do not exhibit the tackiness generally associated 
with coated dosage forms. The overcoat dries in from 5 to 10 minutes. A 

The process of the present invention can lead to several advantages over known processes of treating 
dosage forms. In addition to solving several handling problems, i.e. alleviating tackiness and slow curing, 
-40,.the process of the present invention can produce treated dosage forms whose release profiles are supe- 40 
rlorto those produced in accordance with known procedures. 

Time and energy requirements can also be lessened when using the present invention. The coating 
process can be carried out using only one coating device, resulting In considerable savings. 
fa > . .■ , The process of the present invention can include, as step (3), recovering the overcoated dosage form. 
*■ ""'45 ^Substrates which can be coated in accordance with the Inventive process encompass a wide variety of 45 
materials. While it is preferred that they contained one or more drugs as the principal active ingredients, 
other ingestible substances, e.g. vitamins, minerals, nutrients and the like, can be substituted for all or 
part of the drug(s) in the substrate. 
Useful drugs include antihistamines, antihypertensives and tranquilizers. One preferred group of drugs 
50 to, be treated includes antihistamines, such as diphenhydramine and pharmaceutically acceptable deriva- 50 
stives/precursors thereof. Diphenhydramine and diphenhydramine hydrochloride are highly preferred in- 
r *P* gredients for inclusion in the drug-containing substrate. Other drugs whose taste or other characteristics 
dictate a need for delayed/sustained release, e.g. cholestyramine and procainamide and its salts, are op- 
erable. 

-Vi* 55^ The drug-containing substrate can also Include one or more of a wide variety of additives convention- 55 
airy employed in solid dosage forms, e.g. carriers, flavour enhancers, colourants, and the like. When such 
additives are employed, they are present In such quantities that the quantity of active ingredient, e.g. 
drugs, which is present in the substrate is from about 5.0 to about 95.0 wt %, based on the total weight 
of the drug-containing substrate. ■*:*!' ' i; 

60 While the use of solid materials in the drug-containing substrate is preferred, the use of liquid ingredi- 60 
ents, with or without suitable solid absorbents therefor, is also contemplated. The process of the invert- 
tlon Is, with minor adjustment, suitable for treating liquid substrates. 



The sustained re/ease formulation 
65 The first coating applied to the drug containing substrate is particularly formulated so that, after the 65 
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dosage form is ingested, the drug or other active ingredient contained in the substrate is taken up by the 
v body in a slow and sustained fashion. That is, the dosage release curves which result from the use of the 
j^isSto^fnlfilal coating are smooth, almost linear, curves when cumulative percent release is plotted against time. 
^^A^iit £*. •* Suitable formulations for use in the initial coatings contain water soluble and/or water dispersible rriat- 
"f* 7 * " 5 rices to which suitable ingredients have been added in order to reduce the tackiness and curing time of 
the coated substrate. 

^-> : Typical matrices are polymeric materials such as cellulosic ethers. Aquacoat, made by FMC, is an ex- 
^' r '^^!i^?-ample of a highly preferred polymeric dispersion matrix. It is composed of ethylcellulose colloidal parti- 
cles dispersed in water with cetyl alcohol and sodium lauryl sulfate added as stabilizers. Mixtures of 
10 matrices are operable. " - 

Useful additives in the first coating include inert solids, e.g. clays and ion exchange materials which 
modify the release of the active ingredient from the substrate through the coating. Talc and kaolin are 



^«*itv preferred. - 1 

..i.~^*jkti8B&*^ir* Other additives, e.g. hydrophilic polymers such as polyethylene glycols can be employed. Triethyl cit- 
""^•^X^^is rate, a plasticizer, Is a preferred processing aid. Mixtures of such additives are contemplated. 

The relative quantities of the matrix material in the sustained release coating will be on the order of 
about 50.0 to about 80.0 wt %, based In total coating solids weight. Other additives, if present, will com- 
,. . M . bine about 50.0 to about 20.0 wt %, based on total solids. 

S|nce the coatjng fs to be a pp|fed from an aqueous vehicle, solvents and other non-aqueous ingredi- 
20 ents need not be used. The quantity of water present during the first coating operation depends upon 
such factors as the nature of the substrate and the type of equipment employed for the coating opera- 
tion. . * 1/ 4 : ' 



10 



15 



20 



. x ^ The hydrophilic overcoat 
—,^g*r**'2S " The second coating composition, or overcoat, is designed to enhance the processabillty of the final 

product. It is the overcoat which significantly reduces the outlay in time and energy generally associated 
with treating the coated dosage forms. 
The overcoat or second coating of the invention, like the first or base coat, is applied from an aqueous 
- t>-^ i^ ^ vehicle. The matrix of this second coating contains one or more hydrophilic, preferably highly water- 
--. sr so | u ble materials of monomeric or polymeric nature. One preferred matrix is hydroxypropyl methyl cellu- 
lose. Other suitable matrices include hydroxypropyl cellulose and the like. Mixtures are operable. 

The use of hydrophilic matrices is preferred. However, non-hydrophllic matrices may be used in combi- 
nation with suitable amounts of fillers to yield properties similar to those attained using hydrophilic mat- 
rices. For instance, a water-insoluble hydrophilic polymer, e.g., an ethyl cellulose polymer containing 
35 major amounts--i.e., 30-90% of talc, kaolin or other filler, will give similar results as a hydrophilic over- 



coat. 



To assist in the flow properties of this coating when applied and in the subsequent handling of the 
overcoated dosage form, conventional processing aids, e.g., surfactants, fillers, etc. can be employed. 

♦ < One preferred group of surfactants are silicon polymers. Polyethylene glycols and other well-known hy- 
^*^%^ '40 drophoblc polymers are highly preferred as additives. Polyethylene glycol 3350 is particularly preferred 

when aqueous hydroxypropyl methy cellulose is the matrix. 

Any of the optional ingredients employable in the base coating, described above, can be employed in 
the overcoat formulation. The amount of matrix material in the overcoat composition, will range from 
about 0.01 to about 1 00% wt % based on total solids weight. '.' ' ' ' ^ 

45' ... 
i+.'ST" Coating procedures m • . 

r^^^Z, T. ' The two-step coating process carried out in accordance herewith can be effected using conventional 
* coating equipment Suitable devices for applying the initial, or base, coating include fluldized bed granu- 

lation and drying devices and the like. The one preferred device is the Rotor Granulator made by Glatt. 
50 In order to save time in the overall process, it Is preferred that, following the initial coating step, the 
* *'&\ § £ m i' y .. base-coated substrate be allowed to sit, with optional heat treatment to temperatures of about 45°C to 

about 70°C, and preferably about 55°C to about 60°C, to coalesce the matrix particles,so that a useful film 
results. When heat is employed it is generally used for about 15 to about 60 minutes, preferably about 20 
to about 40 minutes. , n , v 

55. The application of the second, or overcoat, formulation can be carried out using the same equipment 
as was used for the base coat One preferred embodiment requires the use of only one type of device 
^~*a^zZx*~ wft" continuous coating steps. ^ 

* V jr.-; ■* The drying temperatures and times to be used on the overcoat will be about 30 to about 80 C, for 
about 2 to about 15 minutes. Generally, preferred temperatures and times are about 45 to about 60°C and 

60 about 5 to about 10 minutes, respectively. The drying parameters used in treating the based coating In- 
v V termedlate-I.e., the product of step (1 )-wlll be operable In this step as well, 
s ^ vv Recovery Q f the final dosage form is carried out using conventional techniques. Once the overcoat has 
dried, the treated dosage forms are processed via well-known operations, such as are generally em- 
ployed to accommodate packaging and/or storage requirements. 
65 Other conventional techniques for handling oral dosage forms can be employed before, during and/or 
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after the two-step process outlined above. ■ 
^Thenchemical and physical natufe"of the substrate will dictate the fmal foTrrTwhich^ of 
~ ^*^~.~this invention will take. For example, diphenydramine hydrochloride is a bitter-tasting solid substance. 
*^^?^^Sirice rt is in antihistamine, it is an excellent candidate for applicants' process. ? ' 
i 5 While ingestible pellets are preferred final product, other coated dosage forms, e.g. powders, capsules 
V r -v and the like, are also contemplated. » 
^S^^jfe^S 1 '® "^' ow J n 9 examples demonstrate the effectiveness of the Invention. • 



Example I 

TO The coating formulations used in this example were: 
(a) Sustained-release (base) formulation 

1. Aqua coat 

<u 2rTriethylcitrate 



^^^^S^'y- ^ a Pl I n 

^, I5 4. Purified water 

<b) Overcoat formulation 
^s ^^^5. Hydroxypropylmethylcellulose 
6. Polyethylene Glycol 3350 
20 7. Talc 

8. Purified water 



465 gm 
186 gm 
51 gm 
990 gm 



6.0 gm 
1.2 gm 
1.0 gm 
91.8 gm 



- 1. Sustained Re/ease Coating-. (Parameters for 5 kg of pellets) 
Cr Use 0,564 k 9 of coatln 9 dispersion for 1 kg of pellets.* 
«£Z^2.£_ vA- Disperse 3 in 4 and hydrate for 10 minutes. 

"* * B. Add A and 2 to 1 (In that order) and mix for 10 minutes after each addition. 

C. Place the drug pellets into Glatt Rotor-Granulator container (5 kg in Glatt Model GPCG-5). 
, > * ' v D. Coat C with B using 1.2 mm nozzle orifice, atomizing pressure set at 2.5 bars, flap opening » 40%, 
h ^v-^Sair ihlet temperature = 45°C and bed temperature = 32-85°C, rotor = 250 rpm. Spray 8.0% of coating 
30 suspension at the rate of 4.0 ml/minute per 1 kg pellets. Spray remainder of the coating suspension at 
the rate of 10.0 ml/minute per 1 kg pellets. ' :4 . 

II. Aqueous Overcoat: ' t : ' ; " 

Use 0.415 kg of coating dispersion for 1 kg of core pellets. - 
^E. Add 6 to about 90% of 8, heat to 60°C and sprinkle In 5. Cool to room temperature with mixing. 
^ 35 Continue mixing until dissolved. Disperse 7; continue mixing throughout the coating process. 

'F. Coat pellets from I in Rotor-Granulator with E immediately after the sustained release coating using 
a 1.2 mm nozzle orifice, atomizing pressure set at 2.5 bars, air inlet temperature = 65X and bed temper- 
ature = 45-50°C. Spray at the rate of 24 ml/minute per 1 kg of pellets. Dry the coated pellets for 30 min- 
a , V utes at an inlet air temperature of 70°C and rotor speed of 100 rpm. 

The figure 

The figure depicts the release profiles of diphenhydramine pellets, a portion of which were cured at 60° 
for one hour only using the claimed procedure (lower curve) and another portion which were further^ * : 
stored at 60° for one more week in an oven (upper curve). The similarity of the curves underscores the 
45 efficiency of Applicants' curing process. 
taiSfAwai Reasonable variations, such as those which would occurto a skilled artisan, can be made herein with- 
out departing from the scope of the invention. 



CLAIMS 

^ 1.- * A' process for treating a pharmaceutical dosage form, comprising the steps of: 

(1) coating a drug-containing substrate with a sustained release formulation, and 

(2) coating the product of step (1) with a water-soluble overcoat 

2. A process according to Claim 1, which also includes, as step (3), recovering the overcoated dosage 
55 form. 

^3.5. a process according to Claim 1 or 2, wherein the formulation employed in step (1) contains a 
-=^^^watef-dispersible polymer and an adsorbent 

7^ iV '4. A process according to Claim 1, 2, or 3, wherein the overcoat contains a water-soluble polymer. 

5. A process according to Claim 4, wherein the overcoat additionally includes at least one processing 
60 aid. 

'-c&fi^i^fc* .'A process according to Claim 5, wherein the processing aid is selected form adsorbents, plasticiz- 
* ers, a rid m Ixtu res thereof. 

7. A process according to any preceding claim, wherein the drug-containing substrate is a pellet 

8. A process according to any preceding claim, wherein the overcoat contains at least one hydropho- 
65 blc polymer. - ♦ 
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^f^^^ * A p rc jcess according to any preceding claim, wherein steps (1) and (2) are carried out in the same 



device without removal of the product of step (1) prior to commencement of step (2). 
/ > -v* 10. An overcoated dosage form produced by a process according to any preceding claim. 
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